phenomena they produce in man, their amenability or otherwise to certain drugs, their topographical distribution and their relationship to animal reservoir hosts. The one constant feature from the laboratory standpoint which serves to differentiate these two African pathogenic trypanosomes is the considerably greater virulence which T. rhodesiense possesses for laboratory animals, especially rats, and the tendency of these trypanosomes to divide in an abnormal manner in rat's blood, producing the so-called posterior nucleated forms.
These two trypanosomes, T. gambiense and T. rhodesiense, are transmitted under natural conditions by two different species of tsetse fly, Glossina palpalis and Glossina morsitans respectively.
The tsetse flies have habits peculiarly their own, in which they differ from other biting flies, and as these habits have a distinct bearing upon the epidemiology of the disease, they deserve consideration here. No eggs are laid by the female, but the larva undergoes an intra-uterine development, and, when extruded, immediately pupates without taking any further nourishment. Both sexes of tsetse feed exclusively on blood; there is no satisfactory evidence that any other form of food is taken. The larva develop one at a time in the uterus of the parent, feeding on a milk-like fluid secreted by special glands. On being extruded by the parent the larva immediately burrows into the ground or into a crevice; within an hour or two it becomes quiescent and the skin hardens. The female fly deposits her larvae singly, at intervals of about a fortnight or so, invariably choosing some shaded spot at the root of a tree where cover is available in the form of loose, dry sand or vegetable debris. The perfect insect emerges from its pupa case in from four to nine weeks, according to the temperature. All species of tsetse exhibit great tenacity of purpose and voracity when feeding on the blood of animals or man. They usually prefer the blood of warm-blooded animals, and no satisfactory evidence has yet been adduced that G. morsitans can support itself where game animals are totally absent. On the other hand G. palpalis, in the absence of man or big game, will feed upon smaller mammals, or even on the blood of lizards or crocodiles; under natural conditions it nourishes itself upon the ground hornbill, a common bird in the fly country. The species of glossina are never found in mountains and are seldom seen above 3,000 feet. There appears to be also a seasonal variation of tsetse in relation to weather. The fly density remains at a moderate figure during the long rains, after which there is a rise in the total density, owing to the emergence of young flies, and this is continued until the comparatively cold weather of July when the numbers diminish again. Distribution.-G. palpalis is more restricted in its haunts than is G. morsitans. The former is entirely dependent upon a moist atmosphere; it exists, according to Simpson, wherever the rainfall is great and whenever the dry season is not of long duration, where the vegetation is dense and always along the basins of rivers. In very wet weather it is sometimes found in the savannah country. It requires mostly massive shade where it may rest, light shade for flight, a suitable breeding spot and a regular and suitable food supply. It is quite clear then that this tsetse cannot exist far from a water supply, and therefore its distribution, as well as that of the disease it conveys, will be determined by the main waterways, and that is exactly what we find. G. morsitans and allied members of the group are far from being confined to the immediate vicinity of water. They inhabit narrow borders of forest, bush, or orchard-bush, extending in an irregular manner for miles. This fly is adapted for country eminently suitable to the habits of the big game upon which it preys.
G. palpalis is therefore distributed widely from Senegal to Angola on the West and throughout the Lualaba-Congo system to Victoria Nyanza, Tanganyika and the Upper Nile into Sudan along the junction of the Bahr-el-Ghazal province with Darfur to a point in the Mongalla province, east of the Nile on the Uganda frontier.
G. morsitans has a similar distribution in the North, but ranges much more extensively in a southward direction to Bechuanaland, North-Eastern Transvaal, Zululand, and northwards to Senegambia, Southern Kordofan in the Sudan and Abyssinia.
The distribution of the two forms of human trypanosomiasis in Africa roughly corresponds to that of the vector, as stated above. On the whole gambiense trypanosomiasis has a westerly distribution and follows the course of the main rivers. Commencing in the north, it occurs sparingly along the Senegal River at its estuary and along the Senegal Coast. On the Gambia it follows the course of the river in that strip which forms the ancient British colony of the Gambia. In Sierra Leone and the Ivory Coast it occurs in a very patchy manner in the hinterland. In Liberia it appears to be entirely absent, but on the Gold Coast there are extensive belts on the Volta River in the North-eastern territories, and a few scattered areas in Dahomey and Togoland. In Nigeria the disease occurs in a very patchy manner along the course of the Niger and the Benue, while a well-known area occurs in Northern Nigeria on the Bauchi plateau. In the Cameroons and French Gaboon well-established and well-known areas occur. But the distribution of the disease becomes much more intense as we approach the Congo. Here its ravages are most apparent, but it has been more extensively studied on the Belgian Congo than elsewhere, and its dire effects have been best described.
From the Congo the disease extends in a branching direction along the course of the main tributaries. In a northerly direction it follows the Ubangi River into the southern or French Cameroons, and along the Uele it bonds eastward and northward crossing the watershed into the Bahr-el-Ghazal, the most southerly province of the Sudan, from which the disease has been almost exterminated. In Uganda and Kenya gambiense sleeping sickness still exists in scattered patches round the shores of the great lakes and following the watercourses of the head of the Nile. Doubt still exists about the exact distribution of gambiense in Tanganyika Territory. In Angola scattered and ill-defined areas are found in the hinterlands near Loanda and Benguela.
The distribution of rhodesiense sleeping sickness is by no means so easy to define. This is mainly due to the fact that its more urgent clinical symptoms can best be recognized in Europeans, and that the morphological changes of the trypanosome can only be appreciated in stations which are provided with laboratory facilities. At the most it can be said that it has a patchy and apparently haphazard distribution. The first recognized classical cases were found in the Luangwa Valley (a tributary of the Zambesi) in Northern Rhodesia. This is part of the great Rift Valley which cleaves the eastern part of Central Africa to the Red Sea, and this is the direction followed by the rhodesiense form into Nyasaland on the western shores of Lake Nyasa with 14J S. as its most southerly limit, thence into Mozambique where cases have been reported in the region of Port Amelia. In Tanganyika Territory it occurs from the equator to about 100 S. and sporadic cases are said to have been recognized in the southern Sudan. But there is a further complication here, because in recent outbreaks in the Tanganyika Territory, especially on the shores of Lake Victoria near Mwanza, of trypanosomiasis on a large scale, the trypanosome is carried by a special species of tsetse-new to science -Glossina swynnertoni, and is apparently confined to man, i.e., it is a man-to-man infection. As far as is known T. rhodesiense is the only trypanosome concerned in these outbreaks.
The clinical symptoms.-The bite of the infected glossina is followed within four days by a local reaction of greater or less severity. According to Graf (1929, Archiv f. Schiffsu. Trop. Hyg., xxxiii, 219-222), the red area is about 1 cm. in diameter, surrounded by a white waxen zone of 3-4 cm. in breadth, in which trypanosomes can be found by puncture and aspiration. About four or five days after this occurrence trypanosomes enter the blood-stream and can be demonstrated there. This would make the incubation period in man as short as ten days, and this period has been confirmed by a case from Nigeria recently under my care, in which the exact date of the glossina bite could be accurately ascertained. The course of the disease is a curious symptom-complex. There is an initial fever, usually of considerable severity; the onset may be as sudden and the constitutional disturbances as dramatic as that of an attack of malaria. The patient may, or may not, be delirious, but at any rate the nervous disturbances are evident in the tremor of the hands, tongue, muscles of the face and the insomnia and restlessness, accompanied by most intense and terrifying headache. The spleen is definitely enlarged, there is persistent tachycardia, the lymphatic glands become swollen-at first the cervical glands in the posterior triangle of the neck, but sometimes there is a generalized involvement of all sets. At the efflorescent stage the trypanosome rash, a rosy-red erythematous rash usually found on the chest and abdomen-makes its appearance. The condition of polyadenitis, irregular fever, liability to erythema and slight anEemia may continue for months. It appears that the trypanosomes may occasionally die out at this stage and a natural cure may result.
A remarkable feature of trypanosome infections of animals as well as of man is the liability to cedema in various parts of the body, it may be the face, scrotum, penis or other dependent parts. Neuralgic pains, cramps and parmsthesia of various kinds are not uncommon, and there is increased sensitiveness of the larger nerves, especially the ulnar, which has given rise to what is known as Kerandel's sign. Deaths from intercurrent disease, or from rapidly developing cerebral complication, may occur at any time in trypanosomiasis, but the most remarkable feature of the human disease is what is known as the "sleeping sickness " stage. This is due to the entrance of the trypanosomes into the cerebrospinal canal, and to the development of sclerosing perivascular changes in the brain. Generally the indications are an accentuation of the debility and languor which are associated with trypanosomiasis. There is disinclination to exertion, a slow and shuffling gait, a hanging of the lower lip and a tendency to lapse into a condition resembling sleep, very often somnambulence during the daytime alternating with insomnia at night. The fibrillary twitching of the muscles, of the tongue especially, and tremor of the hands becomes more and more accentuated. Eventually the torpor deepens so that the patient forgets to chew his food and falls asleep with it half masticated in his mouth. Convulsions occur from time to time, usually they are epileptiform in nature and are due probably to the irritation of the cerebral cortex by the trypanosomes collected there. There is incontinence of urine and faeces till death supervenes. In Europeans a change in the psychical nature of the patient may be noted early; his habits and manner entirely alter in a way not unlike that observed in general paralysis of the insane.
Such is a general description of trypanosomiasis due to T. gambiense; there are all sorts of variations in the clinical picture, but the course of an unchecked trypanosome infection is invariably fatal. It is, however, becoming more and more apparent that in the course of time the virulence of a particular local strain of trypanosomiasis changes. After long persistence in a restricted area the T. gambiense becomes so attenuated in virulence as no longer to cause any marked constitutional disturbances in man, so that in certain districts in Nigeria, as for instance in the Northern Bauchi Plateau and on the Gold Coast, the disease is looked upon by the natives now as of minor importance. They are to be seen walking about in apparently good health whilst harbouring trypanosomes in their blood and, in a few instances, Europeans from the same area have been seen in a similar condition. The virulence of the trypanosome to animals also undergoes modification, so that it becomes impossible to cause an infection on inoculation of trypanosome-containing blood into the white rat. In fact, the history of recent epidemics of trypanosomiasis seems to indicate that the disease " burns itself out" in the centre of the epidemic zone whilst spreading with increasing virulence at the periphery. There is also the resistance of the host to be considered. In animal trypanosomiasis, as for instance in the analogous trypanosome infection of big game, an absolute immunity, or tolerance, appears to be acquired in course of time, and this also seems to be the case in man.
The symptoms evoked by T. rhodesiense infection in man are similar, on the whole, to those of T. gambiense. They differ, however, in their intensity. As a rule the febrile explosions are of greater frequency and more dramatic, the glandular enlargements more severe and more general; the organisms appear in greater numbers in the blood-stream, and in regular showers at frequent intervals; death may take place within a year of infection and is generally due to epileptiform convulsions. Apparently the disease is more resistent to drugs and does not tend to die out spontaneously.
Reaction to drugs.-Two main drugs are now in general use for the treatment of human trypanosomiasis. In the earlier heemic infections, i.e., when the trypanosomes are present in the blood-stream, both T. gambiense and T. rhodesiense are destroyed by intravenous injections of an aniline compound known as "Bayer 205"; this drug must be given in one-gramme doses and in sufficient quantities at frequent intervals.
It is now claimed (and I have every reason to believe that the claim is a just one) that if three injections of this drug are given directly the diagnosis is arrived at, within a week a "therapia magna" may be attained and complete extirpation of the parasites may result. On the other hand, when the parasites have invaded the central nervous system, treatment is much more difficult. For this, an arsenical drug-tryparsamide-is used. This is also given intravenously in fairly large dosesup to 4-6 grammes weekly, and certainly, as far as gambiense cases are concerned, its use is attended by permanent cures. On the whole, it may be said at present that rhodesiense infections are more amenable to Bayer 205 and gambiense to tryparsamide. Occasionally, however, resistant cases are met with, and then a judicious combination of both drugs may be successful where one alone has failed.
Spread of trypanosomiasis.-It has long been known, ever since the old slave days, that the spread of human trypanosomiasis in Central Africa takes place along the main routes of travel, that wherever and whenever human intercommunication becomes increased, the disease tends to spread. In these days of opening up the new roads, railways, and other routes of travel, this is a very serious matter, as it is a distinct bar to the development of these rich territories, for whenever a trypanosomeinfected native is transferred into a clean area, there he constitutes a focus of infection. The spread of human trypanosomiasis in this wise can only be prevented by a system of thorough and strict quarantine.
That the trypanosome undergoes a definite cycle of development in the glossina is well known. During the metacyclic phase within the fly the bite is not infective; it becomes so, however, after a lapse of 12-20 days, a time dependent upon the temperature and humidity of the surrounding atmosphere. In rapidly spreading epidemics, Duke and others have suggested, on plausible evidence, that a mechanical transmission of the parasite takes place, that is to say that in a voraciously feeding fly like a glossina, the trypanosome may be conveyed and inoculated unharmed into its next victim when the fly is rapidly feeding from man to man. There is some evidence that the mechanical transmission of a virulent strain of T. gambiense was responsible for the rapidly spreading epidemic in Uganda in 1900-1909. The exact relationship of T. rhodesiense to T. gambiense has been the subject of considerable controversy, and the matter is by no means yet settled. There are some who assert that T. rhodesiense in man is nothing more than the accidental infection of human beings with a special strain of Trypanosoma brucei, the familiar parasite of big game which causes the sleeping sickness-like disease in domestic stock known as nagana. There are very good reasons for this supposition, for rhodesiense infections occur usually in game-infested country, far from civilization and often far away from other infected human beings, and the parasite is undoubtedly carried by G. morsitcans, the tsetse which follows and feeds on the big game and is the natural conveyor of T. brucei in nature. There is incontestible evidence that the majority of rhodesiense cases are morsitans-horne. Occasionally, however, as in the Mwanza outbreak, T. rhodesiense may occur in epidemic form and may be conveyed directly from man to man by G. swynnertoni. Against this we have the evidence of Kleine, Taute, and Fischer, who inoculated themselves and a large number of volunteers with virulent T. brucei blood from game and domestic animals without being able to produce any deleterious symptoms or any evidences of infection. On the whole, then, I think that the evidence of T. rhodesiense being a game trypanosome stands.
Game reservoirs.-As I have already said, T. gambiense appears to be a human infection and man himself appears to be the chief reservoir host. Under laboratory conditions this trypanosome can be conveyed to most domestic animals, to monkeys and to the larger antelopes, but there is one antelope which from its habit and range in Central Africa appears to act as a natural reservoir of T. gambiense, Speke's sitatunga (Limnotragus spekei), which has been found by Duke to be naturally infected with T. gambiense. This species ranges throughout Central Africa, where it hides in dense and impenetrable papyrus swamps in the beds of rivers and the margins of the great lakes. This handsome antelope stands 36 in. at the withers and is ground colour-a uniform greyish-brown-but the head is adorned with white ocular and cheek spots and a white chin. It is found almost wherever sleeping sickness occurs in man. One of the chief pieces of evidence for its incrimination comes from the Sesse islands on Lake Victoria, where the disease broke out immediately amongst repatriated natives after five years' enforced absence, the only possible source of infection being these antelopes.
Three species of antelopes are usually regarded as reservoir hosts of T. rhodesiense. (1) The handsome, common waterbuck (Cobus ellipsiprymus), which has a wide distribution in Central Africa, its range extending from the Limpopo river northwards to Kenya. Although it has the appearance of a stolid and clumsy animal, it assumes the most elegant positions and becomes very sprightly when excited. The waterbuck is found in greatest numbers on swampy plains overgrown with coarse grass and tall reeds. It rests in inaccessible swamps only fit for elephants with their tough hides. (2) The reedbuck (Cervicapra arundinum), a comparatively large antelope, which is greyish-fawn in colour with handsome divergent horns. There are five subspecies of this reedbuck. It is plentiful in ?ozambique, and spreads right across Africa to Angola, and is especially abundant on the shores of Lake Nyasa. From the nature of the habitat of these two species it :will be understood that at the present time their extermination is an almost impossible task. (3) The small antelopes known as duikerbuck (Cephalopus), of which there are many species, in size not much larger than a big hare, which range throughout the whole of South and Central Africa as far north as Somaliland. From their small size and their habits in dense underserub they are almost impossible to see and equally impossible to exterminate. They have also been incriminated as natural reservoir hosts of T. rhodesiense.
Prophylaxis. -Epidemiological considerations on this great problem of trypanosomiasis naturally lead up to its prevention, and this is a most difficult matter. Under the present 'conditions the extermination of the tsetse fly (by this I mean all tsetse flies) appears beyond the range of human competence. Search for a special disease or a natural enemy of this fly, which would destroy it without human agency, has so far) failed and appears likely to fail. The only practical measure is to destroy the home and breeding grounds of the fly, and this can only be done by the very laborious and expensive method of cutting down and burning bush. It is doubtful whether the externlination of all the big game, were this desirable or practicable, would result in the disappearance of human trypanosomiasis, for if the larger species were, as they rapidly are being, eliminated by shooting, then the smaller animals such as the duikerbuck, appear to be able equally to survive as reservoir hosts, and, in gambiense infections at least, man himself forms the chief focus of infection.
Swynnerton's policy for dealing with this disease and the tsetse fly menace comprises three main lines of attack. Firstly the segregation and treatihent of all infected human cases, with a view to sterilizing the blood of all infected persons and thereby cutting off one source of supply, or reservoir of the parasite; secondly, the abolition of contact between man and the fly by removing natives from areas highly infected and establishing them in a cleared country, at the same time controlling their movements by the issue of permits; thirdly, clearing of bush along the lines of communication and extending agricultural operations. Surely, a most elaborate business and sometimes hardly practical.
Maclean's recent policy in Tanganyika consists primarily in dividing infected areas into two categories, according to whether it is proposed to develop the area.or not. For the former he advocates reclamation of the forest edge with open country as a bar, and settlement of the natives, with the establishment of agriculture and bee-keeping to obviate the practice of collecting wild honey and wax in the infected forest.
The infected tsetse flies may be transported by man, game and ox-transport, by bicycles or motor vehicles. The last appears to be a very real danger, as the flies are attracted by any rapidly moving object, and motors are found to be carrying them after passing through a fly-belt, though none of the occupants may be attacked. To obviate the carriage of this most unwelcome insect and its re-establishment in non-infected areas, a compulsory disinfection of motor cars is necessary.
The eradication of human trypanosomiasis can therefore only be accomplished in restricted areas where all factors can be controlled, and this has onlv so far been effective in small islands such as the Portuguese possessions in the Bight of Benin. In the Dark Continent it is a very different matter. In short it can be said that human trypanosomiasis and its attendant fly can only be made to disappear in the face of what we now term modern civilization. Soutth American trypanosomiasis.-We owe to Cruz and Chagas the knowledge that there exists a form of human trypanosomiasis in Central and South America differing entirely from the Central African form. In 1909 these distinguished scientists found a trypanosome infection to be almost continuously present in the alimentary tract of the reduviid bug-Triatoma megista-and after one of these insects was permitted to feed upon a monkey, trypanosomes were found in its blood. Thereafter a search was made amongst the inhabitants of these areas in which these reduviid bugs abounded, with the result that a small number of human infections, especially in children, were found. The trypanosome, it now appears, is really a parasite of the armadillo which is distributed throughout the whole of S. America and in whose burrows the triatoma finds a home and multiplies.
The geographical distribution of the disease in man, as far as is known, is singularly limited. It is found in the provinces of Goyaz, Minas Geraes, and San Paulo in Brazil-from 15°N. to 230 S. In Venezuela in the states of Trujillo and Miranda, about 100 N. of the equator.
Comparatively recently it has been found again by Muhlens in the semi-tropical north-western territories of the Argentine in the district of Jujuy 230 40'S. and Tucuman 26°50'S. Apparently it has a much more southerly range than has the African form of trypanosomiasis. One single case of this infection has been reported from Peru.
MAY-EPID. 2 *
The trypanosomenow known as Schizotrypanum cruzidiffers in its morphology in human blood but mainly in its distinctive method of multiplication; unlike other human trypanosomes it proliferates in the cells of the internal organs, notably the heart muscle, where it assumes forms more like that of the Leishman-Donovan body.
The transmission of this trypanosome takes place by ingestion by the bug (Triatoma megista) which can transmit it and in which it can develop, either in the larval, nymphal or adult stage. It passes from the stomach into the small gut where it becomes transformed into the crithidial form and continues to multiply rapidly. Apparently inoculation into man or any other animal upon which the bug feeds is made by rubbing the feces of the insect into the wound it has made. Now it has been found that various species of these reduviid bugs can act as definite hosts of the-infection such as: Triatoma infestans, Triatoma sordida, Triatoma vitticeps and Triatoma dimidiata in Brazil; whereas in Venezuela members of a different species-Rhodnius prolixus and Erathyrus cuspidatus-have been found naturally infected.
So easy is it to cultivate this trypanosome in the definitive host that Brumpt has suggested a method of Xeno-diagnosis in order to diagnose a human infection with certainty. This method consists of feeding laboratory-fed triatomas with the blood of a suspected person when developutental stages of the trypanosome can subsequently be found in its intestinal tract.
Under laboratory conditions this trypanosome is capable of full development in the most diverse insects; thus Brumpt has obtained infection of laboratory animals (most laboratory animals such as the rat and guinea-pig are easily infected) through the bed bug (Cimex lectularius and hemiptera) and also through the Central African ticks (Ornithodorus moubata and 0. savignyi). This multiplicity of possible definite hosts certainly suggests that there must be some hitherto undefined conditions limiting its spread, for otherwise it is difficult to understand the limitations of its present range. The reduviid bugs under natural conditions are so easily infected that it is possible to prove that 100 % of them are infected, at all stages of their existence, and they remain so for life. Recently also Mayer has shown that the infection is hereditary from an infected bug to its offspring.
These reduviids range through the whole of South and Central America where one species, Triatoma protracta, bas been found to harbour these trypanosomes as far north as Utah (Salt Lake City) at 410 latitude, while another species which can also be readily infected, Triatoma rubrofatsciata, has a cosmopolitan distribution and is common to India. The clinical symptoms produced by Tr?ypanosoma cruzi in man vary considerably and they must depend upon the particular organ in which the maximum proliferation of the parasite is taking place. An acute form, mainly in infants under one year old, is characterized by pyrexia, generalized cedema and hypertrophy of the thyroid gland. The liver and spleen are both enlarged. The terminal stages are characterized by an acute meningo-encephalitis. The chronic form, also only seen in young children under ten years of age, closely resembles myxcedema, with dry skin, brittle hair and scanty secretion of urine.
The influence of the reservoir hosts on the spread of this infection is of interest from an epidemiological point of view. Even the domestic cat has been found to be naturally infected. The most important natural host is the armadillo as has been alrtaWdy stated, and these curious insectivores are to be found burrowing underneath the shanties and shacks of the miserable inhabitants of the infected areas. The long-tailed armadillo, Tatusia novemcincta, appears to be the natural host of T. cruzi. It is much hunted for its flesh which is described as being very sweet and as tasty as a land turtle. In the burrows of the armadillo the triatoma is at home, but when it abandons its burrows the bugs migrate sometimes to human habitations. In the armadillo itself the trypanosome is found in the same situations and produces the same lesions as in man.
The " peludo " (Dasypus sexcinctus) is a much smaller species of armadillo which is especially common in Brazil and feeds to a great extent on carrion. The other reservoir hosts are entirely different animals. There is Azara's opossum (Didelphys aurita), a marsupial which has an extensive range in South America, from Uruguay to Costo Rica. It lives mostly in the roofs of houses in intimate contact with man.
The fourth reservoir host is a rock cavy (Cavia rupestris) which abounds in Brazil in rocky country. Trypanosomes have been found in its blood, while Brumpt and Gomes found infected triatomas in its burrows.
Much remains yet to be discovered about thi3 most interesting form of trypanosomiasis and there is every hope that with the opening up of the vast territories of Brazil to human civilization much more will be forthcoming which will add to our knowledge of the means of its prevention and eventually of its cure.
Discussion.-Dr. J. D. ROLLESTON said that as a student he had frequent opportunities of seeing in 1898 two cases of sleeping sickness in Charing Cross Hospital, where they had been brought to be under the observation of Dr. Patrick Manson who had reproduced a photograph of one of them in the earlier editions of his " Tropical Diseases." Could Dr. Manson-Bahr tell him if these had been the earliest cases of human trypanosomiasis to be brought to England?
Sir WILLIAM HAMER said that, from the epidemiological point of view, the great variations presented by fatality in human trypanosomiasis were particularly striking; most noteworthy of all, of course, was the case-mortality in Uganda in the first three years of the present century. Osler stated that "within three years of its introduction, 100,000 negroes died from it in Uganda," whilst in contrast to this, Dr. G. 0. H. Carpenter, writing in 1920, said that at that time there were very few deaths in a year. Experience of epidemic disease in London yielded no parallel instance, unless the review was carried back to the time of the Great Plague of 1665; and this prompted the thought that it would be interesting to know more about any possible concurrent prevalence of epidemics in Uganda 30 years ago; in fact to study the "epidemic constitution" existing there in the opening years of this present century. He would like to ask, therefore, whether it was not possible that the excessive mortality in question might have been, in large part, attributable to coincident prevalence of other epidemic diseases.
Dr. MANSON-BAHR, in reply, said he believed that Dr. J. D. Rolleston was correct in his surmise that the cases which he had seen at Charing Cross Hospital in 1898 were the earliest examples of this disease brought to England. They were, however, in the terminal or " sleeping sickness " stage which was not at that time recognized as an advanced stage of trypanosome fever.
In reply to Sir William Hamer, he had already stated in his paper that on its first appearance as an epidemic the disease was more virulent and spread more rapidly than when a degree of toleration to the trypanosome had been produced. It was also true that owing to the debility produced, sleeping sickness victims were liable to become infected with many otber terminal infections.
